Dose-dependent differential upregulation of CCN1/Cyr61 and CCN3/NOV by the gap junction protein Connexin43 in glioma cells.
Gap junctions form channels that allow exchange of materials between cells and are composed of transmembrane protein subunits called connexins. While connexins are believed to mediate cellular signaling by permitting intercellular communication to occur, there is also increasing evidence that suggest connexins may mediate growth control via a junction-independent mechanism. Connexin43 (Cx43) is the most abundant gap junction protein found in astrocytes, and gliomas exhibit reduced Cx43 expression. We have previously observed that restoration of Cx43 levels in glioma cells led to increased expression of CCN3 (NOV) proteins. We now report that overexpression of Cx43 in C6-glioma cells (C6-Cx43) also upregulates the expression of CCN1 (Cyr61). Both CCN1 and CCN3 belong to the Cyr61/Connective tissue growth factor/Nephroblastoma-overexpressed (CCN) family of secretory proteins. The CCN proteins are tightly associated with the extracellular matrix and have important roles in cell proliferation and migration. CCN1 promotes growth in glioma cells, as shown by the increased proliferation rate of CCN1-overexpressing C6 cells. In addition to its effect on cell growth, CCN1 also increased the motility of glioma cells in the presence of extracellular substrates such as fibronectin. Gliomas expressing high levels of Cx43 preferentially upregulated CCN3 which resulted in reduced growth rate. CCN3 could also be observed in Cx43 gap junction plaques in confluent C6-Cx43H culture at the stationary phase of their growth. Our results suggest that the dissimilar growth characteristics between high and low Cx43 expressors may be due to differential regulation of CCN3 by varying levels of Cx43.